The pharmacokinetics of morphine and its glucuronide conjugate in a rat model of streptozotocin-induced diabetes and the expression of MRP2, MRP3 and UGT2B1 in the liver.
The aim was to investigate the pharmacokinetics of morphine and its metabolite, morphine-3-glucuronide (M3G), in a rat model of streptozotocin (STZ)-induced diabetes. Morphine (15 mg/kg) was administered intravenously, and the concentrations of morphine and M3G in the plasma, urine and bile were measured by HPLC. Changes in the expression of multidrug resistance-associated proteins (MRP2 and MRP3) and UDP-glucuronosyltransferase 2B1 (UGT2B1) mRNA in the liver were also estimated by reverse-transcriptase PCR. Plasma morphine concentrations were lower in the STZ-diabetic rats than controls although the elimination half-life of morphine was similar in the two groups (47.9 +/- 10.7 min and 47.2 +/- 8.6 min, respectively). The concentration of M3G in plasma was higher in STZ-diabetic than control rats, and the biliary excretion of M3G was lower in the STZ-diabetic rats (7.4 +/- 2.3% vs 13.3 +/- 2.0%). The urinary excretion of M3G was similar in the two groups (10.1 +/- 6.8% vs 10.9 +/- 4.9%). The expression of MRP3 and UGT2B1 mRNA was increased in STZ-diabetic rats, whereas expression of MRP2 mRNA was decreased. In STZ-diabetic rats, the distribution volume of morphine increased, the glucuronidation rate and M3G transportation into the blood were enhanced, and the excretion of M3G was decreased, leading to an increase in the plasma M3G concentration.